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Modern advancements in industrialization and globalization are thought to be 
responsible for the present ecological issues facing the world (Sumen, 2016). Many 
countries, including the United States, emphasize the importance of increasing 
environmental literacy within the community and schools (Roth, 1992; Scholz, 2011; 
Sumen, 2016). It has been suggested that environmental education be taught at all 
educational levels to increase environmental literacy (Sumen, 2016). The implementation 
of environmental-based experiential education within the traditional curriculum has 
proven successful for various educational institutions. Therefore, the implementation of 
environmental-based experiential learning activities in Mississippi educational 
institutions may contribute to the increase of scientifically literate students prepared to 
compete for degrees and careers in STEM. 
The purpose of this study was to determine the effectiveness of environmentally-
based experiential learning activities, on students’ knowledge acquisition, critical 
thinking, and attitudes toward the environment and career aspirations. The study relied 
heavily on the Global Learning and Observations to Benefit the Environment (GLOBE) 
program to accomplish set goals. The study was quantitatively analyzed based on the 
scores of the Environmental Knowledge Assessment, Cornell Critical Thinking Test, 
Children’s Environmental Attitude and Knowledge Scale (CHEAKS) Survey, and Career 
Aspirations Survey. A mixed model analysis of variance (ANOVA) design was used 
during this study to compare the differences in gain scores of the students who 
experienced the environmentally-based experiential learning activities during instruction 




incorporation of environmentally-based experiential learning activities supported by 
GLOBE activities and Kolb’s experiential learning model exercises proved to play a 
significant role increasing student knowledge acquisition and critical thinking skills. 
However, these activities did not prove to be effective in improving students’ attitude 
toward the environment to consider being more involved in the environmental 
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CHAPTER I - INTRODUCTION 
The emergence of the environmental evolution of the 1960s began with 
recognizing conservation issues, such as air and water pollution, wildlife endangerment, 
tree reduction, and even human public health issues related to pesticides and toxic wastes, 
stemming from human actions. In 1962, the harmful impact of environmental pollution 
resulting from the use of chemicals, such as DDT on the natural environment and 
populations of animals and humans, was revealed in the book Silent Spring written by the 
environmentalist, Rachel Carson (Dunlap & Mertig, 1991). The consequences of DDT 
affected diverse populations of animals due to the consumption of contaminated food 
sources. For example, contaminated fish consumed by the bald eagle resulted in its 
inability to produce strong, thickened shells, which led to a decline in their population 
(Croco, Shuttleworth & Chandler, 2016; Gordon, 2012; US Fish & Wildlife Service, 
2016;).  
In 1969, the Santa Barbara oil spill occurred off the coast of Southern California 
in which 200,000 gallons of crude oil bubbled to the surface from beneath the earth 
covering a stretch of 800 square miles with dramatic impact on marine and aerial 
populations. According to the Santa Barbara Wildlife Care Network, many dolphins 
perished from massive lung hemorrhages, as a consequence of the crude oil obstructing 
their blowhole (Santa Barbara Wildlife Care Network, 2016). Seabirds, such as grebes, 
suffered from hypothermia caused by the impairment of their waterproof feathers from 
overexposure to oil, which can ultimately lead to death. Seabirds also died from internal 
organ damage resulting from the preening of oily feathers (International Bird Rescue, 




result of the Santa Barbara oil spill of 1969 (Hardy, 2005). 
Environmental issues publicized in Rachel Carson’s Silent Spring and the Santa 
Barbara oil spill of 1969 led to the creation and implementation of legislation to regulate 
pollution and protect natural resources (Gordon, 2012). Successful legislation led to the 
enactment of the following environmental laws: The Clean Air Act (1963), Wilderness 
Act (1964), Water Quality Act (1965), National Scenic Trails Act (1968), Resource 
Conservation and Recovery Act (1970), Federal Environmental Pesticide Control Act 
(1972), Endangered Species Act (1973), Toxic Substance Control Act (1976), and Alaska 
National Interest Lands Conservation Act (1980) (NOAA, 2012; Walls, 2014). 
With the increase in environmental issues, the government officially initiated an 
in-depth examination of these concerns resulting in the creation and implementation of 
the National Environmental Education Act of 1970. Under President Richard Nixon, the 
United States the first country to pass legislation regarding environmental education 
(Lynch, 2001). The goal of the National Environmental Education Act was to improve 
natural and human-made environments through education and enrichment in decision-
making. In the 1990s, Congress included environmental education to the U.S. 
Environmental Education through the National Education Act with the intention of 
increasing environmental literacy, which is defined as the capacity to demonstrate 
knowledge and understanding of the environmental systems, and the ability to improve 
the conditions affecting it through the implementation of environmental education 
curricula and teacher training (McCrea, 2006; National Education Advisory Council, 
1996). Today, state and local educators face the real challenge of creating and teaching 





Organizations such as the North American Association for Environmental 
Education (NAAEE), provide state officials and educators with information about 
environmental education and how to implement it within their curriculum. According to 
the NAAEE (2010), environmental education provides the necessary science content to 
children and adults and teaches them how to research and “investigate their environment 
and to make intelligent, informed decisions about how they can take care of it”. The 
NAAEE promotes environmental education in traditional classrooms, community 
workshops, and informal education settings such as zoos, parks, and nature centers 
(NAAEE, 2010). Within these environments, students will learn how the study of the 
environment incorporates various subject areas such as biology, mathematics, history, 
language, arts, and chemistry. NAAEE (2010) suggests that environmental education 
should be taught in an organized sequence reflective of state and national learning 
standards to turn out academically successful and environmentally literate students.  
Koutsoukos, Fragoulis, and Valkanos (2015) suggested the inclusion of 
experiential learning methods when constructing an environmental education-based 
curriculum. Experiential learning is a process where participants learn through experience 
(I.e. learning by doing). This philosophy is based on three assumptions: 1) individuals 
learn best through personal experience; 2) knowledge discovered by the individual can 
significantly impact their behavior; and 3) individuals are more prone to set high learning 
goals when given freedom (Ord & Leather, 2011; Smith, 1980). Research supports the 
idea that experiential learning methods applied to environmental education encourage 




collaboration (Arslan, 2012; Koutsoukos et al., 2015). Research also supports the 
establishment of a connection between environmental education and experiential learning 
permits that promotes active involvement of students in their own learning experience 
(Koutsoukos et al., 2015; Markaki, 2014; Rickinson & Lundholm, 2008; Sandoval & 
Bell, 2004).  
Statement of Problem 
Modern advancements in industrialization and globalization are thought to be 
responsible for the present ecological issues facing the world (Sumen, 2016). Many 
countries, including the United States, emphasize the importance of increasing 
environmental literacy within the community and schools (Sumen, 2016; Roth, 1992; 
Scholz, 2011). Environmentally literate individuals are more knowledgeable, conscious, 
and concerned about the health of Earth systems and how human actions affect these 
systems (Sumen, 2016; Teksoz, Sahin, & Ertepinar, 2010). It has been suggested that 
environmental education be taught at all educational levels to increase environmental 
literacy (Sumen, 2016). Implementing environmental education from preschool to college 
will help promote and pass on environmentally supportive values and attitudes from one 
generation to the next (Mutisya, Kipgetich, & Rono, 2013). Therefore, there is thus a 
need to encourage teachers and students to value environmentally literacy with problem-
solving skills. According to Wagner (2008), 21st-century students should not be required 
to only memorize existing knowledge but to generate new knowledge and apply this 
knowledge to solving problems. Wagner (2008) went further to identify seven skills that 
every 21st-century student should possess:  




2) Collaboration and leadership; 
3) Agility and adaptability; 
4) Initiative and entrepreneurialism; 
5) Effective oral and written communication; 
6) Accessing and analyzing information; and 
7) Curiosity and imagination (pp. 20-25) 
Science, Technology, Engineering, and Math (STEM) programs are an integrated 
educational approach that enables students in the four specific disciplines of science, 
technology, engineering and mathematics that aid in the cultivation of 21st century skill, 
necessary to research and develop solutions to environmental issues we face currently 
and in the future. According to Sahin, Ayar, and Adiguzel (2014), teaching the concepts 
of application and integration of science, technology, engineering, and mathematics 
furthermore fosters a STEM-literate society capable of achieving and maintaining 
scientific and economic leadership.  
Despite the importance of STEM, the STEM Advantage (2013) reported that 
fewer than half of America’s college students pursue a degree in the STEM field. This 
could be attributed to the lack of student readiness for the rigors of academic challenges 
in college, especially within the science and mathematics disciplines. The National Math 
and Science Initiative Organization (2012) reported that fewer than half of America’s 
high school students are prepared for college-level science and mathematics (p.1). In 
2013, the largest international comparative education corporation, the Program for 
International Student Assessment (PISA) measured 15-year-old students' mathematics, 




concluded that the United States’ performance on the science literacy assessment did not 
qualify to rank within the top 25 countries. However, PISA (2013) recognized 
Connecticut, Florida, and Massachusetts as the three states within the United States 
educational systems in which high school students’ performance was among the best 
internationally. While a few states receive international recognition for outstanding 
academic performance, some states have acquired a national reputation for their inability 
to perform at or above the national level (PISA, 2013).  
According to the National Assessment of Educational Progress (NAEP), a 
nationally recognized education “report card”, known for its continuous assessment of 
what American students know and can do, Mississippi students lead in national gains 
with 4th grade mathematics and reading proficiency increases of 21% to 30%, and 8th 
grade mathematics and reading proficiency increases of 20% to 22% (MDE, 2015). 
Despite the national gains in fourth and eighth grade reading and mathematics, 
Mississippi’s 8th grade science scores show little progression with no significant 
proficiency gains (NAEP, 2015). In spite of proficiency gains, when compared to other 
states, the 2015 NAEP scores for Mississippi show a low-performance ranking of 47 out 
of 52 for mathematics among fourth grade students, and low-performance ranking of 49 
out of 52 for mathematics among eight grade students (NAEP, 2015). In addition, 
Mississippi’s science 2011 NAEP’s scores also show a low-performance ranking of 47 
out of 52 for science among fourth and eighth grade students nationwide. During the 
2013-2014 school year, only 44% of eighth graders were deemed proficient on the 
Mississippi Science Test (NAEP, 2015). In the same school year, only 78% of high 




test with only 51% being proficient (Mississippi Department of Education, 2015). In 
addition, Mississippi currently holds the national ranking of 43 for high school 
graduation rate which is defined as the number of students who graduate from a regular 
school within four years of starting the 9th grade (America’s Health Rankings, 2015 and 
Change the Equation, 2015). Of these high school graduates, only 24.8% earn a science, 
technology, engineering, or mathematics college degree (Change the Equation, 2015). 
According to Change the Equation (2015), Mississippi STEM-related jobs will increase 
by 15% with a median earning of $29.99 an hour and will require a two or four-year 
college degree. With the anticipated increase in STEM jobs and the shortage of educated 
individuals within this field, Mississippi will have difficulties filling job vacancies in 
areas such as healthcare, engineering, manufacturing, and energy technology. 
Significance of the Study 
According to Education Week Quality Counts (2016), education in Mississippi 
results in the inability to produce scores that reflect K-12 achievement, especially within 
the sciences and mathematics (p.1). Mississippi’s students’ inability to advance 
academically could ultimately result in their inability to compete for degrees and careers 
in different fields, especially STEM careers. Ultimately, this results in fewer STEM 
professionals who can assess and work on solutions to environmental problems. The 
Atlantic (2016) reported that Mississippi would have over 46,000 STEM jobs available 
by the year 2018 and these jobs will require scientifically literate individuals with two to 
four-year STEM degrees. So, in terms of STEM jobs, there is a positive outlook for the 
state of Mississippi, but filling those job vacancies with the right candidates will be a 




the only way for that economic gap in Mississippi to close is for young people to get 
better-paid jobs. Those better-paid jobs are going to be in the STEM fields (Mader, 
2013). 
The implementation of environmental-based experiential education within the 
traditional curriculum has proven successful for various educational institutions. 
Research has shown that environmental education with the application of experiential 
teaching techniques has a positive impact on student knowledge, attitude towards the 
environment, critical thinking skills, and interest in STEM careers (Arslan, 2012; 
Lieberman, Hoody, & Lieberman, 2000). Therefore, the implementation of 
environmental-based experiential education in Mississippi educational institutions may 
contribute to the increase of scientifically literate students prepared to compete for 
degrees and careers in STEM. 
Purpose of Study 
High academic performance ranking states, such as Connecticut, Florida, and 
Massachusetts, are actively integrating high quality environmental education and 
experiential learning across the Pre-K-12 curriculum to shore up their students’ academic 
performance (CT State Department of Education, 2015; League of Environmental 
Educators in Florida (LEEF), 2016; Miner & Klein, 2016; UMass Donahue Institute, 
2014). Mississippi, on the other hand, is not faring very well in this area; therefore, the 
purpose of this study was to determine the effectiveness of environmentally-based 
experiential learning activities, on students’ knowledge acquisition, critical thinking, and 
attitudes toward the environment and career aspirations. The study relied heavily on the 




accomplish set goals. GLOBE is an international science and education program that 
encourages students and other learners to take part in active data collection and the 
scientific process to enhance our understanding of the earth system and the global 
environment. GLOBE is jointly sponsored by U.S. National Aeronautics and Space 
Administration (NASA) and the National Science Foundation (NSF), with support from 
the National Oceanic and Atmospheric Administration (NOAA) and Department of State 
(GLOBE, 2016). 
Research Questions 
This study addressed the following research questions:  
1. What influence does environmental-based experiential learning activities have 
on knowledge acquisition among students, based on the Environmental 
Knowledge Assessment score?  
2. What influence does environmental-based experiential learning activities have 
on students’ critical thinking, based on the Cornell Critical Thinking Test 
Level X score?  
3. What influence does environmental-based experiential learning activities have 
on students’ attitude toward the environment, based on the Children’s 
Environmental Attitude and Knowledge Scale score?  
4. What influence does environmental-based experiential learning activities have 
on students’ career aspirations, based on the Career Interest Survey (STEM-






The theoretical framework that guided this study was ‘experiential learning’ 
which is a theory developed and advocated by educational scholars such as Kurt Lewin 
(1946), Jean Piaget (1936), and John Dewey (1938). Experiential learning is defined as a 
process in which knowledge is created through experience (Kolb, 1984). A current 
education expert, David Kolb (1984), supports the idea of experiential learning; however, 
the learning approach neglects major components of the learning cycle. As a result, he 
created the Kolb’s Experiential Learning Model, which allows students to actively 
participate in their own learning. The model consists of four major phases: 1) concrete 
experience; 2) reflective observation; 3) abstract conceptualization; and 4) active 
experimentation. The concrete experience phase requires students to engage actively in a 
hands-on activity. The sequential phase, reflective observation requires that the students 
reflect on the results of the activity in which he or she was engaged. The implications of 
the results are examined during the next step called abstract experimentation. Lastly, the 
active experimentation phase requires the students to determine what he or she would do 
differently if given the opportunity to repeat the activity (Kolb, 1984). For the purpose of 
this study, the following elements of the revised experiential learning framework 
designed by Kolb (1984) guided this study. 
Assumptions 
1. It was assumed that the teacher participants in this study utilized the GLOBE 
protocols as directed during GLOBE training sessions. 
2. It was assumed that the student participants in this study answered the survey 




Limitations of the Study 
The following limitations applied to this study: 
1. Only one school district in Mississippi participated in the study. 
2. Only surveyed and assessed middle school students whose parents allowed 
them to participate. 
3. Only included middle school students enrolled in a science course. 
4. Only included science teachers who completed the GLOBE training session. 
5. Only included students with a GLOBE-trained teacher. 
Definitions of Terms 
Experiential learning. A learning process that creates knowledge through the 
transformation of experiences, resulting in an alteration in thinking and behavior (Kolb, 
1984; Rizk, 2011).  
 Environmental Awareness. To display concern and sensitivity towards the 
environment (Le Hebel, Montpied & Fontanieu, 2014). 
 Environmental Knowledge. A basic understanding of environmental issues and 
the ability to evaluate their impact on the environment and society (Chekima, Chekima, 
Syed Khalid Wafa, Igau, & Sondoh Jr, 2016). 
Attitude towards environment. Values, feelings of concern, and motivations 
towards the participation of environmental improvement and protection (Eilam &Trop, 
2012). 
Environmental education. A process that helps individuals become more 
knowledgeable and aware of environmental issues, and allows them to develop the skills 




Environmental responsible behavior. Corrective actions taken by an individual to 




CHAPTER II – LITERATURE REVIEW 
The purpose of this study was to gain an understanding of the effects of 
environmental-based experiential learning activities, with the aid of the GLOBE program, 
on students’ knowledge acquisition, critical thinking, and students’ attitude toward the 
environment, skill mastery and career aspirations. Literature derived from various sources 
aided in the construction of the context for this study. The literature review includes a 
brief history of environmental education and experiential education, their current role in 
education, and research associated with student achievement, attitude, and future career 
plans. 
Brief History of Environmental Education and Experiential Learning 
Environmental Education is fundamental to our everyday lives -- it promotes 
human health, quality education, sustainable development, employment, and protection 
of America’s culture (National Environmental Education Advisory Council, 1996). The 
foundation of modern environment education was initiated with the passing of the 
National Environmental Policy of 1969, which encouraged the promotion of harmony 
between humans and the environment. In 1970, the U.S congress passed the National 
Environmental Education Act, which was aimed at promoting environmental education. 
The National Environmental Education Act is responsible for the creation of the National 
Advisory Council and Office of Environmental Education in the U.S. Dept. of Health, 
Education and Welfare (McCrea, 2006). Twenty years after, congress passed the National 
Environmental Education Act of 1990, with the goal of promoting environmental 
education as educational activities and training activities involving elementary, 




1990). According to the National Environmental Education Advisory Council, 
environmental education is defined as a learning process that increases people’s 
knowledge and awareness about the environment and associated challenges, develops the 
necessary skills and expertise to address these challenges, and fosters attitudes, 
motivations, and commitments to make informed decisions and take responsible action 
(National Environmental Education Advisory, 1996; UNESCO, 1978). The National 
Environmental Education Advisory Council (1996) established the following goals for 
environmental education within the U.S:  
1) provide sufficient knowledge to produce good environmental decisions; 2) develop the 
ability to understand how human behaviors influence the environment; 3) develop the 
ability to investigate environmental issues and generate practical solutions; 4) acquire the 
skills to take positive actions to resolve environmental issues. 
Modern environment education is indebted to past educational philosophers, such 
as Jean-Jacques Rousseau (1762), Johann Henrich Pestalozzi (1801), and Friedrich 
Frobel (1837). Jean-Jacques Rousseau, a 17th century French/Swiss writer, and a 
philosopher with political influence advocated for the creation of educational programs 
that aimed to develop “free-thinking” productive, moral citizens (Smith, Knapp, Seaman 
& Pace, 2011). Rousseau argued that instruction should reflect everyday experiences of 
the students, which led to the promotion of natural education. The principles of natural 
education require that the teacher serves as a guide and a provider of ‘natural experiences 
and natural objects’ and permit the student to explore his or her interest (Smith et al., 
2011). Rousseau stressed that learning takes place when the student is permitted to follow 




If he goes wrong, do not correct his errors. Say nothing till he sees them and 
corrects them himself; or at most, arrange some practical situation which will 
make him realize things personally. If he never made mistakes he would never 
learn properly (Rousseau, 1956, p.76). 
As a writer, Rousseau contributed to education with the publication of Emile in 
1762 a book that emphasized the implementation of an educational method based on 
various stages of human development (Armitage, 2004). Many educators and theorists 
took interest in the thoughts of Rousseau expressed in Emile.  
Johann Henrich Pestalozzi, a Swiss education reformer, was so captivated by 
Rousseau’s Emile that he used the book as a guide to instruct his son (Smith et al., 2011). 
Influenced by Rousseau’s philosophy of natural education, Pestalozzi stressed the 
importance of “sense perceptions” and “object lessons” within the daily instruction to 
refine students’ sensory awareness (Smith et al., 2011). Pestalozzi elaborated upon his 
child-centered teaching philosophy with the publication of How Gertrude Teaches Her 
Children in 1801. According to McKenna (2012), the manuscript outlined the most 
important points: 1) children possess a sacred personality; 2) children are not miniature 
adults; 3) educators need to nurture the children’s natural development; and 4) the growth 
of a child requires movement and spontaneity. The child-centered teaching philosophy of 
Pestalozzi inspired educators, especially Friedrich Frobel, a past German student of 
Pestalozzi. Frobel believed children should be taught in a manner in which creativity and 
play are advocated (Russo, 2012). In 1837, Frobel created the first kindergarten system 
based on the principle that materials were organized into two categories: gifts and 




balls, and sticks), while occupations were malleable things such as clay, sewing, and 
string along with games, songs, and play, contributes to the development physical and 
motor skills (Field, 2000). According to Field (2000), the goals of Froebel’s kindergarten 
include the incorporation of physical activity, nurturing of creativity, encouraging the 
exploration of ideas, and development of sensory awareness and physical dexterity. Jean- 
Jacques Rousseau, Johann Henrich Pestalozzi, Friedrich Frobel, and other significant 
philosophers’ contribution to the development of environment education led to the 
establishment of the progressive education era and nature study.  
In the 1890s, the Progressive Education Movement inspired by philosophers, such 
as Kurt Hahn, Paulo Freire, and John Dewey, was started as an alternative teaching 
practice that emphasized students’ individual growth and development through increased 
freedom in the classroom. Kurt Hahn, a 20th-century German educator, advocated that a 
full education requires the utilization of outdoor recreation such as land or sea 
expeditions (Pace, 2011). Kurt Hahn (1960) stated that, “Experience has taught us that 
expeditions can greatly contribute towards building strength of character” (p. 5). In 1941, 
Hahn contributed to the birth of the first Outward Bound School in Aberdovey, Wales. 
Hahn’s values and ideas as well as those of other educators are currently reflected in 30 
international schools and 160 schools in the United States (Hansford, 2015). Past and 
current schools have established Hahn’s inspired principles (Thorton Creek School 
District, 2016) as follows:  
1) The primacy of self-discovery. Learning happens best with emotion, 
challenge and the requisite support. People discover their abilities, values, 




unexpected. In Expeditionary Learning schools, students undertake tasks 
that require perseverance, fitness, craftsmanship, imagination, self-
discipline, and significant achievement. A teacher’s primary task is to help 
students overcome their fears and discover they can do more than they think 
they can. 
2) The having of wonderful ideas. Teaching in Expeditionary Learning schools 
fosters curiosity about the world by creating learning situations that provide 
something important to think about, time to experiment, and time to make 
sense of what is being observed. 
The responsibility for learning. Learning is both a personal process of 
discovery and a social activity. It could be done individually or as part of a 
group. Every aspect of an Expeditionary Learning school encourages both 
children and adults to become increasingly responsible for directing their 
own personal and collective learning. 
3) Empathy and caring. Learning is fostered best in communities where 
students’ and teachers’ ideas are respected and where there is mutual trust. 
Learning groups are small in Expeditionary Learning schools, with a caring 
adult looking after the progress and acting as an advocate for each child. 
Older students mentor younger ones, and students feel physically and 
emotionally safe. 
4) Success and failure. Every student needs to be successful if they are to build 
the confidence and capacity to take risks and meet increasingly difficult 




to persevere when things are hard, and to learn to turn their failures into 
opportunities. 
5) Collaboration and competition. Individual development and group 
development are integrated so that the value of friendship, trust, and group 
action is clear. Students are encouraged to compete not against each other 
but with their own personal best and with rigorous standards of excellence. 
6) Diversity and inclusion. Both diversity and inclusion increase the richness of 
ideas, creative power, problem-solving ability, and respect for others. In 
Expeditionary Learning schools, students investigate and value their 
different histories and talents as well as those of other communities or 
cultures. Learning groups are heterogeneous in various schools. 
8) The natural world. Direct respectful relationship with the natural world 
refreshes the human spirit teaching the important ideas of recurring cycles 
and cause and effect. Students learn to become stewards of the earth and of 
future generations. 
9) Solitude and reflection. Students and teachers need time alone to explore 
their own thoughts, make their own connections, and create their own ideas. 
They also need time to exchange their reflections with others. 
10) Service and compassion. We are a crew, not passengers. Students and 
teachers are strengthened by acts of consequential service to others, and one 
of an Expeditionary Learning school's primary functions is to prepare 





Paulo Freire, a Brazilian educator, emphasized the critical value of praxis on 
experiential learning (Breunig, 2011). Praxis is defined as a process that requires 
reflection and action, which should eventually lead to transformation or liberation, thus 
creating a better world (Sisimwo, Caren, & Ahmed, 2014). Freire argues that praxis starts 
with an abstract idea or experience. Breunig (2011) states, “If a student starts with an 
experience, the experience can be enhanced by reflection and by encouraging the student 
to form concepts and generalizations” (p. 60). In 1970, Freire published, ”Pedagogy of 
the Oppressed” a book that presented an educational approach to transforming oppressive 
world structures to more equitable structures through actions and reflections (Saxon, 
2011). 
Paulo Freire believed that the problem-posing method of education would aid in 
transformation or liberation. The problem-posing method of education is a practice that 
values the experiences of students and teacher-student engagement. The engagement of 
the teacher and student results in knowledge exchange and learning, resulting in 
transformation. He further argued that the experience obtained by the teacher should not 
be the only experience valued (Breunig, 2011).  
John Dewey, Father of the Progressive Movement, was an American philosopher 
and educational reformer recognized as a major contributor to the Progressive-Education 
Movement from the early 1890s to the 1950s. The movement represented a phase in 
which American education emphasized the recognition of children as social beings and 
the need to support their individual growth and development, this led to the 
acknowledgment of the necessary connection between education and life to establish a 




existing between education and life could be united by the concept of “learning by doing” 
(Cremin, 1959). Dewey (1938) claimed, ‘‘an experience is always what it is because of a 
transaction taking place between an individual and his environment’’ (p.123). Dewey 
proposed that the concept of experience would always consist of active and passive 
components. Experience is understood as trying when one is active. The continuation of 
the experience is viewed as passive. The connection of active and passive components 
contributes immensely to the value of the experience. Learning from an experience 
entails the linkage of what we do or try and results from the environment (Dewey, 1912; 
Dewey & Rogers, 2012). The environment is defined by the interaction of various 
conditions with personal needs, desires, purposes and capacities that influence the 
experience (Dewey, 1938). Dewey also emphasized the importance of realizing that all 
experiences are not genuine and equally educative. An educative experience is 
differentiated from a non-educative experience based on its ability to positively or 
negatively influence future experiences (Na & Song, 2014). Educative experiences 
facilitate learning that must be enriched and organized for the progression of learning. 
Based on this, Dewey was compelled to consider pedagogical methods and processes 
(Mayer, 2008). He, later expressed that instructors can aid in the progressive 
development of what is experienced, only if they begin instruction taking into 
consideration what the students have already experienced (Na & Song, 2014). 
Dewey’s support for the concept of the experience is credited to past 
philosophers, such as Piaget and Lewin. Jean Piaget, a Swiss developmental 
psychologist, and philosopher advocated the construction of knowledge through 




importance of active learning and concrete experiences (Kraft & Kielsmeier, 1995). He 
also described how mental development impacts the process of learning. Piaget’s theory 
of development explains the four major contributors that influence mental develop: 1) 
physical maturation; 2) experience that involves handling, moving, and thinking about 
concrete objects; 3) social interaction; and 4) equilibration which results from the 
cohesion of the other factors (Kraft & Kielsmeier, 1995). Overall, the theory of 
development implies that both adults and children need concrete experiences to aid in the 
process of learning and physical knowledge. 
The concept of experience was also supported by Kurt Lewin, an American 
psychologist, responsible for defining and developing action research. The idea of action 
research, which stemmed from a controlled laboratory environment, described as a 
cycling back and forth between ever deepening surveillance of the problem situation and 
a series of research-informed action experiments (Dickens & Watkins, 1999). The 
process of action research consists of the following steps: 1) identify the problem within 
the context; 2) collect data related to the context; 3) analyze the data collected, and 4) 
generate possible solutions to the problem (Dickens &Watkins, 1999). Both action 
research and traditional science share the goal of creating knowledge however, they differ 
in purpose and execution. Action research works to make scientific discoveries in 
addition to resolving practical problems, while traditional science does not attempt to 
solve problems (Cohen & Manion, 1980) but to authenticate old facts and uncover new 
facts.  
By the late 19th and early 20th century, the nature study teaching approach had 




pedagogy that utilizes the students’ curiosity for the natural world to develop explorations 
that incorporate scientific process skills (McComas, 2005). It builds students’ interest 
with the integration of the inquiry approach, a multifaceted activity that requires the 
learner to make observations, formulate questions, develop investigations, analyze and 
interpret results, and establish explanations or conclusions (McComas, 2005; NRC, 
1999). According to McComas (2005), in nature study, the first science framework 
requires the instruction to address what science is and how it should be taught. The most 
prominent supporters of nature study instruction were Anna Botsford Comstock, Aldo 
Leopold, and Rachel Carson. 
Anna Botsford Comstock is an American conservationist and well-accomplished 
scientist known for award-winning engravings and authoring/illustrating numerous books 
including Ways of the Six-Footed (1903), How to Keep Bees (1905), The Handbook of 
Nature Study (1911), The Pet Book (1914), and Trees at Leisure (1916). In addition, 
Comstock served as a progressive educator responsible for leading the nature-study 
movement with her teachings of nature-study through elementary materials for teachers 
using the publication Handbook of Nature Study in 1911. An inspired past student of 
Liberty Hyde Bailey, Comstock developed a nature-study philosophy detailing how it 
should be taught in schools since she often worked directly with teachers (Smith et al., 
2011; Woodhouse &Wells, 2011). She believed that nature study should be taught in a 
manner that would capture student interest and provide opportunities for direct 
observations and experimentations to take place. Comstock wrote in the book Handbook 
of Nature Study, Make the lessons an investigation and make the pupils feel like 




Comstock’s nature study based teaching pedagogy remains a popular and necessary tool 
in the classrooms of many educators. 
Aldo Leopold, an American conservationist and founder of wildlife management, 
voiced the importance of connecting to the environment through publications including 
Game Management (1933) and A Sand County Almanac and Sketches Here and There 
(1949) (Aldo Leopold Foundation, 2016). In addition, Leopold served as the first 
Professor of Wildlife Management at the University of Wisconsin where he taught forest 
and wildlife conservation and management. As a professor, he focused on teaching 
students to see the land, understand what is seen, and enjoy the understanding attained 
(Meine, 1991; Simpson, 2009; Smith et al., 2011). As a citizen, he advocated ‘land 
ethics’ which emphasized understanding the land and developing respect for the land’s 
wisdom and beauty, and recognition of individual relationships to the land. Leopold felt 
that educated individuals would serve as great stewards since they understand how the 
ecological factors could affect them personally (Gundersen & Makinen, 2009). Smith and 
Knapp (2011) affirmed, “Teaching in the spirit of the land ethic means that educational 
programming takes every reasonable opportunity to move both the individual and society 
toward environmental consciousness” (p. 121) 
Rachel Carson, an American conservationist, and biologist is recognized for 
steering the environmental movement with the publication of Silent Spring in 1962. At a 
young age, Carson was taught how to observe and record happenings in nature and even 
introduced to Anna Botsford Comstock’s, Handbook of Nature Study under the guidance 
of her family (Crocco, Shuttleworth, & Chandler, 2016). Later in life, Carson obtained a 




and Wildlife Service. After the publication of her bestseller books: The Sea Around Us 
(1951) and The Edge of the Sea, (1955), she became a well-respected independent nature 
writer (Kowalski, 2016). Carson’s dedication to the understanding of the environment 
and its interconnectedness to all life forms motivated her to research the environmental 
consequences of the usage of pesticides, such as DDT (dichlorodiphenyltrichloroethane) 
(Crocco et al., 2016). Her research led to the publication of Silent Spring in 1962, 
uncovering the dangers of the accumulation of DDT and other pesticides within the 
ecosystem through the soil, water, and living things. The endangerment of the bald eagle, 
due to its thin-shelled eggs, was one major threat mentioned in Silent Spring. Carson’s 
work contributed to the establishment of the Environmental Protection Agency to 
regulate the use of various synthetic chemicals (Lear, 1998). Carson’s appreciation for 
nature and desire to educate contributed to her ability to write vividly about natural 
occurrences (Warren & Wapotich, 2011). Dedicated to environmental education, she 
published an article, Help Your Child to Wonder that encouraged parents to explore with 
their children (Warren & Wapotich, 2011). 
Experiential Learning in the Classroom 
Experiential education is an instructional approach based on the idea that learning 
occurs through experience or simply by doing (Coffey, 2009; Lewis & Williams, 1994). 
This teaching approach requires the active participation of students through the 
application of hands-on opportunities that develop connections to the students’ lives 
(Coffey, 2009). This process encourages the students to deepen their understanding of the 
nature of knowing (Hutchings & Wutzdorff, 1988). Therefore, the process of learning is 




(Hutchings & Wutzdorff, 1988). According to Herbert (1996), experiential learning 
within a classroom environment requires the student to actively participate in his or her 
learning, while the teacher serves as a guide and resource. A deeper understanding of 
experiential learning is attributable to the exploration of five factors: reality, risk, 
responsibility, predictability, and reflection. The perception of reality within the 
experiential learning classroom is displayed in activities such as demonstrations, 
modeling, handouts based on real life, and whole-class experience (Herbert, 1996). The 
student’s experience of reality predicts or indicates his or her own sense of risk and 
uncertainty. Risk can be understood as the place in which the student may feel 
uncomfortable (Herbert, 1996); therefore, the classroom environment will greatly 
influence the level of risk by the amount of trust and support offered by the teacher and 
students. Once the student is willing to take a risk then he or she will have the confidence 
to take responsibility for his or her learning (Herbert, 1996).  
Experiential learning gives the student the ability and opportunity to be involved 
in decisions leading to their experience. The role of the teacher is simply a guide, and the 
students become decision-makers. This scenario makes it difficult to predict specific 
outcomes, which requires the teacher to effectively plan (Herbert, 1996). Despite the 
inability to predict specific outcomes, experiential learning allows students to learn from 
their experiences through reflection. Reflection enables the students to think about what 
is happening and their role in the process. It can take place among individuals or in a 
group setting, which can be practiced verbally or nonverbally (Herbert, 1996; Kraft & 
Kielsmeier, 1995).  




and enhance the process. Herbert (1996) explained that ‘Active’ does not translate into 
‘experiential’. Therefore, experiential activities must show that students’ ultimately 
exhibit learning through assessment. Tomasello, Kruger, and Ratner (1993) state that 
learning takes place in three various forms: imitative learning, instructed learning, and 
collaborative learning. Imitative learning is a process in which the learner learns 
instructor modeling. Instructed learning is the method in which the instructor directs 
instruction as in a traditional classroom. Collaborative learning is a practice in which 
learning takes place when information is shared between the teacher and student 
(Maclsaac & Jackson, 1994). 
Experiential activities both in-class and field experiences enhance concept 
development. In-class experiences are activities conducted within a classroom 
environment (Lee & Caffarella, 1994). In-class experiences, coupled with experiential 
learning activities, foster enrichment of knowledge. Experiential learning in-class 
activities include group discussion, listening group, games, poster presentations, debate, 
journaling, and case-study research. In a group discussion, information or ideas are 
exchanged among a minimum of five persons. Learners in a group listen, observe, and 
discuss a designated section of a speech or similar source (Lee & Caffarella, 1994). 
Games are an instructional technique that enables learners to practice specific skills such 
as critical thinking and creative, while enhancing their competitive and cooperative skills. 
Poster creation and presentation is an instructional method based on a specific topic while 
a debate is described as a technique in which the learner expresses his or her views on a 
specific topic to others. Journaling, on the other hand, is a useful technique since it 




is a practice in which the learner observes and analyzes a record of research, regarding a 
specific situation. Field experiences are regarded as instructional activities that are 
conducted in real-world environments (Jackson & Rosenberg 1990). Field experiences 
coupled with in-class experiential learning activities support knowledge synthesis and 
self-directed learning (Lee & Caffarella, 1994).  
Experiential learning includes activities like coaching, internship, mentoring, and 
analysis of practice. Coaching is a technique in which the learner experiences a one-on-
one learning by demonstrations conducted by an expert in the field. Internships facilitate 
learning through practice experience. Mentoring supports the professional and personal 
growth of the learner through the guidance of experienced individuals (Lee & Caffarella, 
1994). Lastly, analysis of practice is a technique that involves the examination of real-
world contexts to gain an understanding of how to perform specific tasks or how to react 
to various situations if and when they occur (Jackson & Rosenberg, 1990).  
The most modernized modified form of experiential learning was inspired by the 
works of Jean Piaget, John Dewey, and other philosophers including David Kolb, an 
American educational theorist who is credited with numerous works including: 
Experiential Learning: Experience as the Source of Learning (1984), The Kolb Learning 
Style Inventory (1999), and The Process of Experiential Learning, and Facilitating 
Experiential Learning: Observations and reflections (2006), developed a theoretical base 
for experiential learning. According to Kolb (1984), “Learning is the process whereby 
knowledge is created through the transformation of experience” (p. 38) Based on this 
belief, Kolb constructed the Experiential Learning Theory (ELT) (Figure 1), which states 




The concrete experience (CE) and abstract experience (AE) are stages in which the 
learner grasps or learns from their experiences. While the reflective observation (RO) and 
active experimentation (AE) are stages in which the learner transforms from the 
experience (Kolb, Boyatzis, & Mainemelis, 2001). The cycle can commence at any stage, 
however, it must be followed in sequence. The first stage, concrete experience, is where 
the learner actively experiences an activity. The second stage, reflective observation 
(RO), is where the learner reflects on their experience. The third stage, abstract 
conceptualization, the learner creates theories explaining their experience from 
reflections. The fourth stage, active experimentation, the learner plans how to use theory 
to solve problems or experimentation leading to new concrete experiences (Kolb, 1984). 
The learner should experience the cycle several times in order to produce a spiral effect 
(Healey & Jenkins, 2000).  
Activities, such as laboratory or field exercises, are associated with the 
experiential learning theory. However, learning will not occur during these experiential 
activities, unless the learner is capable of making proper connections between each stage 
within the cycle (Healey & Jenkins, 2000; Jenkins, 1997). Kolb suggests that an 
individual’s learning style determines how information is learned. According to Kolb 
(2000), there are four different types of learning styles.  
1. Divergers. Learn better when placed in a situation that requires brainstorming; 
2. Assimilators. Learn better when provided with information that permits them 
to deduce theoretical models; 




4. Accommodators. Learn better when given the opportunity to experience 
hands-on activities.  
 
Figure 1. Kolb’s model of experiential learning. Reprinted from “Experiential 
Learning: Experience as the Source of Learning and Development” by D. A. Kolb, 1984, 
Englewood Cliffs, NJ: Prentice–Hall, Inc. Copyright 1984 by Prentice–Hall, Inc. 
Reprinted with permission.  
Environmental Education in the Classroom 
Water pollution, deforestation, waste management, species extinction, and 
increasing public health issues are only a few of the environmental concerns that have 
heightened the necessity for environmental education. With recent human caused 
environmental accidents, such the Tennessee River Valley Coal Ash Spill and the British 




environmental education. In 2008, the Tennessee River Valley Coal Ash Spill occurred as 
a result of a dike failure managed by Tennessee Valley Authority (TVA) and located the 
Kingston Fossil Plant in Roane County, Tennessee (EPA, 2016). There was 
approximately 5.4 million cubic yards of coal ash released in Emory River channel, 
which contained toxic concentrations of lead, barium, arsenic, boron, selenium, and other 
pollutants –all harmful to humans and wildlife. In 2010, the British Petroleum Oil Spill 
occurred as a result of an explosion and sinking of the Deepwater Horizon Oil rig in the 
Gulf of Mexico, forty-two miles away from Louisiana. There were approximately 3.19 
million barrels of oil that leaked in the Gulf of Mexico, which had a devastating impact 
on marine life and Gulf Coast communities including massive deaths of the seabirds and 
fish, damage to various coral reefs, and obliteration of sea turtles nesting sites Nikiforuk, 
2016).  
According to the Environmental Education in the School: Creating a Program 
that Works, a Peace Corps manual (Braus & Wood, 1993), environmental education is a 
process that promotes the empowerment of people through environmental awareness, 
which provides effective tools to solve environmental problems (Braus & Wood, 1993). 
In addition, environmental education can also aid in the increase in knowledge, skills, 
values, motivation, and personal commitment to maintaining environmental quality 
(Braus & Wood, 1993). Therefore, it is vital that K-12 educational institutions consider 
using environmental education as a tool to prepare student to address future 
environmental issues. 
Environmental education can be taught in various forms, through integration 




sporadically through the curriculum, or integrated within the school as a full year or 
semester-long courses (Braus & Wood, 1993). Within these forms of teaching, teachers 
can utilize teaching strategies to teach environmental education. Teachers may use 
lectures and note taking as a teaching strategy, however, many teachers prefer 
experiential learning activities, which require students to experience learning. Laboratory 
experiments, outdoor investigations, cooperative learning, case studies, games and role-
playing are examples of experiential learning activities, which encourage brainstorming, 
questioning, creativity, and critical thinking (Braus & Wood, 1993). Teaching 
environmental education requires that the educator directly relates environmental quality 
to the lives of the students. This permits the students to make a personal connection to the 
environment and understand how their actions affect their environment. As a result, the 
students have increased feelings of pride and self-respect because they have been 
empowered (Braus & Wood, 1993).  
Environmental educational organizations, such as the North American 
Association of Environmental Education (NAAEE), advocate the advancement of K-12 
environmental education programs at state and federal levels. In addition, NAAEE (2010) 
supports the development of environmental literacy plans; and offers supplement 
materials to aid in its implementation. Most importantly, it provides educators with the 
opportunity to share the best teaching practices for environmental education (NAAEE, 
2010). Likewise, the government sponsored and supported environment education 
programs, such as Global Learning and Observations to Benefit the Environment 
(GLOBE), contribute greatly to the advancement of environmental education within K-12 




environmental science investigations. To participate in the GLOBE program, the teachers 
must attend GLOBE workshops to receive training on observation protocols and learning 
activities. Then the teachers and their students would gain the ability to make 
observations focused on the atmosphere, climate, hydrology, landcover, soils, and 
phenology; and record their data onto GLOBE’s online database. In addition, the data 
collected can be used to investigate trends and changes in their community and other 
communities around the world (GLOBE, 2016) 
Environmental Education Research 
The Environment Protection Agency (EPA) (2016) defines environmental 
education as a process in which individuals are permitted the opportunity to explore 
environmental issues, participate in the problem-solving process, and take action to better 
environmental issues. The agency believes that the structure of environmental education 
is attributed to the following factors: 1) awareness and sensitivity; 2) knowledge and 
understanding; 3) attitudes; 4) skills; and 5) participation (EPA, 2016). Research both at 
the national and international level has shown that environmental education within the 
primary and secondary setting does have a positive effect on student knowledge and 
attitude. In addition, with research one can establish a relationship between 
environmental knowledge, environmental attitudes, and responsible behavior.  
Many researchers support the development and implementation of environmental 
education within the school curriculum. El Salam, and coworkers (El Salam, El-Naggar, 
& Hussein 2009), found significant differences in Egyptian students’ attitude and 
knowledge after doing coursework in environmental education. Students’ negative 




22%. Student knowledge was obtained through the administration of a pre- and post-test. 
The pre-test revealed that 23% of the students were knowledgeable while after the 
posttest students’ knowledge increased to a satisfactory level of 69%. So, El Salam and 
her colleagues (2009) concluded that environmental education positively affects students’ 
attitude towards the environment and therefore should be implemented within the regular 
school curriculum.  
In 2003, Bartosh, Ferguson, Tudor, and Taylor (2009) conducted a research study 
investigating the impact of environmental schools on student achievement when 
compared to traditional schools located in the state of Washington. An environmental 
school is one that actively abides by the Environmental Education Guidelines. The 
guidelines are 1) Help students develop knowledge about the environment and its effect 
on human interaction. 2) Help students develop an understanding of social and natural 
systems. 3) Help students understand how their personal decisions and actions can impact 
the environment. 4) Help students develop the skills and knowledge necessary to improve 
the environment. Bartosh et al. (2009) discovered that students attending the 
environmental education schools scored higher test scores on state standardized tests than 
those attending a traditional school. He also indicated that a cause-effect relationship 
existed between student achievement and the intensity of integration of environmental 
education in the school. So, it was concluded that environmental education does not only 
increase student academic achievement, but also improves students’ behavior, motivation 
to learn, and perception of their importance in society (Bartosh et al., 2009). 
In a study looking at environmental knowledge, environmental attitude, and 




Kuhlemeier and colleagues (Kuhlemeier, van den Bergh, & Lagerweij, 1999) evaluated a 
sample of 9,000 secondary school students. The study showed a strong correlation 
between the studied criteria such as environmental attitude, willingness to make personal 
sacrifices, and environmentally responsible behavior. Kuhlemeier et al. (1999) concluded 
that students’ perception of the environment affects how they act towards its 
sustainability  
Experiential Learning Research 
According to the Association of Experiential Education (2016), experiential 
education is a method in which teachers engage students by direct experience and 
reflection. Experiential education programs such Full Option Science System (FOSS) and 
Projects WILD (Wildlife Investigations through Learning Designs) contribute greatly to 
student knowledge (Powell & Wells, 2002). These programs and others offer students 
informal educational opportunities that cultivate scientific reasoning abilities, 
comprehension of formal classroom information, self- efficacy, and interest in science-
related careers (Weiberg, Basile & Albright, 2011).  
In 2002, Oil City Elementary Magnet School in Oil City, Louisiana was targeted 
for closure due to declining test scores and enrollment numbers. However, the 
implementation of an environmentally focused learning increased test scores, enrollment, 
and parent and community involvement, which rescued the school from closure. The 
school’s faculty received training from nationally recognized environmental education 
programs: Project Learning Tree, Project WILD, and Project WET. The faculty utilized 
lessons and materials that supported environmental education across the curriculum. The 




activities. A school official said, “Our students are outdoors and moving while 
participating in learning activities practically every day” (Irvin, 2007). Within eight years 
of the implementation of environmentally focused curriculum, Oil City Magnet School 
increased its performance score from 40.4 to 89%. Student enrollment increased along 
with teacher retention; furthermore, teachers from around the district began requesting 
transfers to Oil City Magnet School. Most importantly, the teachers, parents and 
community exhibited a renewed commitment to setting a foundation established on 
critical thinking and authentic learning (Irvin, 2007). 
Experiential Environmental Education 
Environmental education is widely known for its wide range of learning activities 
for practical hands-on experiences (Koutsoukos et al., 2015; Palmer & Neal, 2003), while 
experiential learning is recognized for its focus on knowledge acquisition through life 
experiences (Koutsoukos et al., 2015). A connection between environmental education 
and experiential learning results in the development of a learning system that “encourages 
participation in the learning experience and engages individuals in authentic, real-world 
experiences” (Koutsoukos et al., 2015). 
Stepath (2006) conducted a study with the intention of investigating the changes 
in 11th and 12th-grade high school students’ environmental knowledge, attitude, and 
environmentally responsible behaviors when exposed to experiential education regarding 
coral reefs. The students received different educational interventions such as classroom 
presentation on coral reefs and reef monitoring of the Great Barrier Reef. Based on the 
students’ pre- and post-survey questionnaires and interviews, the coral reefs experience 




intention to act. Stepath (2006) suggests that educators should consider the 




CHAPTER III - METHODOLOGY 
This chapter data describes the (1) research questions; (2) participants involved; 
(3) assessment instrument utilized; (4) research procedure employed that resulted in the 
collection of the data; and (5) statistical procedures used to analyze the data.  
Overview 
The purpose of this study was to test the effectiveness of environmentally-based 
experiential learning activities, using the GLOBE program, on students’ knowledge 
acquisition, critical thinking, students’ attitude toward the environment, and career 
aspirations. The theoretical framework guiding this study was Kolb’s Experiential 
Learning Model, which allows students to actively participate in their own learning and 
reflect upon their experience. This study utilized pre-tests/post-tests and pre-surveys/post-
surveys to analyze the changes in knowledge acquisition, critical thinking, students’ 
attitude toward the environment, and career aspirations. The pre-tests/post-tests were 
identified as the environmental knowledge assessment and critical thinking test. The pre-
surveys/ post-surveys were identified as the students’ attitude toward the environment 
survey and career aspirations survey. In addition, comparing the differences between the 
two groups assessed the effectiveness of environmentally-based experiential instruction: 
control and intervention. The control group only experienced traditional instruction; 
therefore received no environmentally-based experiential activities. The intervention 
group experienced the incorporation of environmentally-based experiential activities 
within instruction. 
Research Questions 




1. What influence does environmental-based experiential learning activities 
have on knowledge acquisition among students, based on the 
Environmental Knowledge Assessment score?  
2. What influence does environmental-based experiential learning activities 
have on students’ critical thinking, based on the Cornell Critical Thinking 
Test Level X score?  
3. What influence does environmental-based experiential learning activities 
have on students’ attitude toward the environment, based on the 
Children’s Environmental Attitude and Knowledge Scale score?  
4. What influence does environmental-based experiential learning activities 
have on students’ career aspirations, based on the Career Interest Survey 
(STEM-CIS) score?  
Participants 
The study consisted of a total of 50 middle school science students enrolled 
within a school district located in southwest Mississippi. The students were divided into 
two groups. The control group (n = 11) was the students who did not experience the 
environmentally-based experiential learning activities within instruction. The intervention 
group (n = 39) was the students who did experience the environmentally-based 
experiential learning activities within instruction. The participating teachers were 
responsible for administering the pre-tests/post-tests and pre-surveys/post-surveys to the 
students; however the teachers participating within the intervention group were required 





The following instruments were utilized for this study:  
Environmental Knowledge Assessment 
The environmental knowledge assessment (Appendix D), comprising of 54 
multiple-choice items from Triand Incorporated, was used to assess students’ knowledge 
acquisition. Triand Incorporated is an online educational resource that provides state 
aligned test items. This assessment was constructed of Mississippi’s state standard 
multiple-choice associated to environmental conditions such as air temperature, 
precipitation, and clouds provided by Triand Incorporated. The assessment items were 
selected based on the scientific information that would be shared during the GLOBE 
activities. GLOBE is an international environmental science and education program with 
the focus of collaboration among students, teachers, and scientists to gain a better 
understanding of the Earth and how to sustain and improve its environment at global and 
regional levels (Rojas, Zun ̃iga & Ugalde, 2015). Measurement protocols and learning 
activities, developed by GLOBE, offers instructors and students with teaching and 
learning opportunities, therefore GLOBE protocols were used as an environmental-based 
experiential learning tool.  
Critical Thinking Test 
The Cornell Critical Thinking Test, developed by Robert Ennis and Jason 
Millman (1985), was used to assess critical thinking skills of the students. The Cornell 
Critical Thinking Test is a test that measures the critical thinking abilities of fifth through 
twelfth grade students. The test consisted of 71 multiple-choice questions that exam the 




measure induction, credibility, observations, deduction, and assumption identification. 
Recent research has shown that Cornell Critical Thinking Test is a valid instrument that 
holds reliability values ranging between of .67-.90 (Bart, 2010). Permission to implement 
the survey was obtained from the authors through email.  
Attitude Towards the Environment Survey 
Children’s Environmental Attitude and Knowledge Scale (CHEAKS)    
(Appendix E), developed by Frank C. Leeming, William O’Dwyer, and Bruce A. 
Bracken (1995) was used to assess students’ attitude towards the environment. CHEAKS 
is an attitude survey used to assess a students’ attitude towards the environment through 
the evaluation verbal commitment, actual commitment, and personal affect (Leeming, 
O’Dwyer, & Bracken, 1995). The CHEAKS survey consisted of 36 horizontal numeric 
scale questions with five possible responses to each statement 1= very true, 2 = mostly 
true, 3 = not sure, 4 = mostly false, and 5 = very false (Leeming et al., 1995). Recent 
research has shown that CHEAKS is a valid instrument that holds reliability values 
ranging between of .88-.90 (Leeming et al., 1995). Permission to implement the survey 
was obtained from the authors through email. 
Career Aspirations Survey 
The Career Interest Survey (STEM-CIS) (Appendix F), developed by Meredith 
W. Kier, Margaret Blanchard, Jason Osborne and Jennifer Albert (2014), is a survey 
created to measure interest in STEM education and careers. The survey was used to 
assess middle school students’ interest in STEM education opportunities and careers 
(Kier et al., 2014). The survey consists of 44 Likert scale with five possible responses to 




strongly agree. The questionnaire is divided into 4 sections that measure student interest 
in science, mathematics, engineering, and technology (Kier et al., 2014). Recent research 
has shown that STEM-CIS is a strong, single factor instrument that holds reliability 
values for science, technology, engineering, and mathematics of 0.77, 0.89, 0.85, and 
0.86 (Kier et al., 2014). Permission to implement the survey was obtained from the 
authors through email. 
Research Procedure 
Upon obtaining permission from the superintendent of the participating school 
district to conduct the study during fall of 2018, then I received IRB approval (Appendix 
A) from the University of Southern Mississippi.  After receiving IRB approval, then I 
distributed the parental consent forms (Appendix B) to the participating teachers. The 
teachers dispersed the parental consent forms to every science student on their roster. The 
students returned the completed and signed parental consent forms to their teachers. 
Then, the teachers locked the completed and signed parental consent forms in a secure 
file cabinet. Soon after, the principal investigator collected and transferred the consent 
forms to an offsite locked secure file cabinet. The students who returned the completed 
and signed parental consent forms, then completed a child assent form (Appendix C) 
prior to participating in the study. The participating teachers locked the completed child 
assent forms in a secure file cabinet, soon after; the principal investigator collected and 
transferred the child assent forms to an offsite locked secure file cabinet. To maintain 
confidentiality, the principal investigator examined each completed and signed parental 




participating students. Each participating student was assigned a de-personalized 
identifier ID number so responses would remain anonymous. 
After the collection of the parental consent forms and child assent forms, the 
study consisted of 50 participating middle school science students, which consisted of 
three participated science teachers. The students were divided into two groups, control 
group (n=11) and intervention group (n=39). The participating students from each group 
were enrolled in a class of a participating middle school science teacher. One teacher 
participated within the control group, while two teachers participated within the 
intervention group. The teacher participating within the control group was only 
responsible for teaching current science concepts with traditional instruction and 
administering pre-tests/post-tests and pre-surveys/ post-surveys. The teachers 
participating within the intervention group were responsible for receiving GLOBE 
training, teaching current science standards with the incorporation environmentally-based 
experiential activities, administering pre-tests/post-tests and pre-surveys/post-surveys. 
Each teacher taught all classes the same instruction and administered the pre-tests/post-
test and pre-survey/ post-surveys to each student; however this study only used the data 
from the students that returned completed parent consent forms and child assent forms.  
This study required only the teachers participating in the intervention group to 
receive GLOBE training (Appendix H). The teachers were required to take part in a half-
a-day GLOBE training session. The GLOBE training was initiated with an overview of 
the GLOBE program through the exploration of GLOBE’s website (www.globe.gov). 
Afterwards, the session continued with an introduction to the GLOBE protocols that 




included: current temperature, surface temperature, precipitation, clouds, and relative 
humidity. The selected soil protocols included: soil pH and SMAP (Soil Moisture 
Measurement Protocol). These protocols were examined step-by-step which was 
accompanied with demonstrations of how to effectively execute the protocols using the 
required equipment. In addition, there was a review of state science standards and how to 
develop lessons plans incorporating the state science standards along with the 
environmentally-based experiential activities. Following the review of the protocols, the 
teachers were introduced to the research assessment instruments that included: 
Environmental Knowledge Assessment, Cornell Critical Thinking Test, Children’s 
Environmental Attitude and Knowledge Scale (CHEAKS), and Career Interest Survey 
(STEM-CIS). The purpose and appropriate method of how to administer each assessment 
and survey was addressed.  After a question and answer session, regarding GLOBE 
protocols and assessment instruments, then we transitioned to discussion of how to 
incorporate Kolb’s Experiential Learning Model instruments (Appendix G) after 
performing GLOBE protocols. Lastly, the sites for equipment installation for the weather 
station and rain gauge were determined, preceding the discussion of in-person biweekly 
classroom visits accompanied with a GLOBE protocol checklist (Appendix I) for 
intervention implementation. Soon after, each participating teacher, within the 
intervention group, received a Teacher's GLOBE Notebook containing the GLOBE 
protocol materials, protocol equipment, and assessment instruments. The participating 
teacher, within the control group, only received the assessment instruments. 
A week after training, the study proceeded as follows: 1) All teachers 




Knowledge Assessment with an estimated duration of 1 hour; 2) All teachers 
administered the pre-test of student’s critical thinking using the Cornell Critical Thinking 
Test with a estimated time duration of 45 minutes; 3) All teachers administered the pre-
survey of students’ attitude towards the environment using the Children’s Environmental 
Attitude and Knowledge Scale (CHEAKS) with an estimated duration of 30 minutes; 4) 
All teachers administered the pre-survey of the students’ career aspirations using the 
Career Interest Survey (STEM-CIS) with an estimated duration of 30 minutes; 5) The 
researcher collected the bubble answer sheets for the pre-tests and pre-surveys and 
transferred them to an offsite locked secure file cabinet.; 6) The teachers within the 
control group taught current science concepts with traditional instruction, while the 
teachers within the intervention group taught current science concepts with the 
incorporation of environmentally-based experiential activities focused on atmospheric 
and soil conditions for the following five weeks, using the GLOBE protocols and the 
experiential learning model exercises. A description of the procedures taken by the 
teachers within the intervention group are listed within Chart 1; 7) The researcher 
observed the class sessions twice a week throughout the study using the GLOBE protocol 
checklist (Appendix I); 8) All teachers administered the post-test of students’ 
environmental knowledge using the Environmental Knowledge Assessment with an 
estimated duration of 1 hour; 9) All teachers administered the post-test of student’s 
critical thinking using the Cornell Critical Thinking Test with a estimated time duration 
of 45 minutes; 10) All teachers administered the post-survey of students’ attitude towards 
the environment using the Children’s Environmental Attitude and Knowledge Scale 




post-survey of the students’ career aspirations using the Career Interest Survey (STEM-
CIS) with an estimated duration of 30 minutes; 12) The researcher collected the bubble 
answer sheets for the post-tests and post-surveys and transferred them to an offsite locked 
secure file cabinet. Lastly, the researcher presented each participating teachers with a gift 
card as a token of appreciation, and offered them the opportunity to be trained on 
GLOBE protocols during the next academic year. Data from the study was generated 
from the pre-tests/post-tests and pre-surveys/post-surveys, which was entered into SPSS 
for descriptive statistics and mixed model analysis of variance (ANOVA) significance 
testing.  
Chart 1: Intervention Procedures 
Week by Week Procedures for Intervention  
Week 1 • Installed the rain gauge and weather shelter. 
• Teachers administrated the Pre-tests/Pre-surveys to the students. 
• Pre-tests were Environmental Knowledge Assessment and 
Cornell Critical Thinking Test. 
• Pre-surveys were Children's Environmental Attitude and 
Knowledge Scale (CHEAKS) and Career Interest Survey 
(STEM-CIS). 
Week 2 • Teachers and students performed the GLOBE Protocols: Current 
Temperature, Clouds, and Relative Humidity. 
• Teachers and students collected data based on observations from 
performing the GLOBE Protocols: Current Temperature, Clouds, 
and Relative Humidity. 
• Teachers and students recorded data on the GLOBE’s Cloud, 
Temperature, and Relative Humidity data sheet (Appendix J). 
• Students completed the Kolb’s Model of Experiential Learning 
Instruments (Appendix G) after performing the GLOBE 
protocols. 
• GLOBE Protocols were found in Teacher's GLOBE Notebook 
given to each teacher during the GLOBE training. 
Week 3 • Teachers and students performed the GLOBE Protocols: 
Precipitation and Current Temperature. 
• Teachers and students collected data based on observations from 





• Teachers and students recorded data on the GLOBE's Integrated 
1-Day Data Sheet (Appendix K). 
• Students completed the Kolb’s Model of Experiential Learning 
Instruments (Appendix G) after performing the GLOBE 
protocols. 
• GLOBE Protocols were found in Teacher's GLOBE Notebook 
given to each teacher during the GLOBE training. 
Week 4 • Teachers and students performed the GLOBE Protocols: Surface 
Temperature. 
• Teachers and students collected data based on observations from 
performing the GLOBE Protocols: Surface Temperature. 
• Teachers and students recorded data on the GLOBE's Surface 
Temperature Data Sheet (Appendix L). 
• Students completed the Kolb’s Model of Experiential Learning 
Instruments (Appendix G) after performing the GLOBE 
protocols. 
• GLOBE Protocols were found in Teacher's GLOBE Notebook 
given to each teacher during the GLOBE training. 
Week 5 • Teachers and students performed the GLOBE Protocols: Soil pH. 
• Teachers and students collected data based on observations from 
performing the GLOBE Protocols: Soil pH. 
• Teachers and students recorded data on the GLOBE's Soil pH 
Data Sheet (Appendix M). 
• Students completed the Kolb’s Model of Experiential Learning 
Instruments (Appendix G) after performing the GLOBE 
protocols. 
• GLOBE Protocols were found in Teacher's GLOBE Notebook 
given to each teacher during the GLOBE training. 
Week 6 • Teachers administrated the Post-tests/Post-surveys to the 
students. 
• Post-tests were Environmental Knowledge Assessment and 
Cornell Critical Thinking Test. 
• Post-surveys were Children's Environmental Attitude and 




Hinckley and Douglas (2013) define treatment fidelity as the establishment of the 
reliability of the independent variable in a treatment study. According to Moncher and 
Prinz (1991) treatment fidelity stems from two concepts: treatment integrity and 




as planned. Treatment differentiation refers to the existence of a manipulation among the 
independent variable due to substantial differences among the treatments (Moncher & 
Prinz, 1991). Treatment fidelity measurements are important because they permit the 
researcher gain an understanding of how the treatment attributes to the results of the 
study (Hinckley & Douglas, 2013). Therefore, this study employed the following steps to 
ensure treatment fidelity: 1) researcher provided GLOBE training to the teachers 
participating in the intervention group; 2) the researcher provided teachers participating 
in the intervention group support of how to develop lessons plans incorporating their 
current science objectives along with the environmentally-based experiential activities; 3) 
the researcher provided the necessary supervision related to implementation of 
environmentally- based experiential activities; and 4) researcher monitored intervention 
implementation by in-person biweekly classroom visits accompanied with a checklist. 
Statistical Procedure 
The mixed model analysis of variance (ANOVA) statistical procedure was used to 
analyze the data. For this study, the dependent variables were the assessments/survey 
scores used to measure the students’ knowledge acquisition, critical thinking, and attitude 
towards the environment and career aspirations. The independent variable was the 





CHAPTER IV- RESULTS 
The purpose of this study was to determine the effectiveness of environmentally-
based experiential learning activities, on students’ knowledge acquisition, critical 
thinking, and attitudes toward the environment and career aspirations. The study relied 
heavily on the Global Learning and Observations to Benefit the Environment (GLOBE) 
program to accomplish set goals. This chapter presents the results data analysis from the 
Environmental Knowledge Assessment, Cornell Critical Thinking Test, Children’s 
Environmental Attitude and Knowledge Scale Survey (CHEAKS), and Career Interest 
Survey (STEM-CIS). Quantitative data collected from these assessments and surveys 
were entered into SPSS for descriptive statistics and mixed model analysis of variance 
(ANOVA) significance testing. 
Research Questions 
The scores from the various pre-test/pre-surveys and posttest/post surveys were 
used to test the research questions established for this study. The researcher manually 
graded all pre-tests/pre-surveys and post-tests/post-surveys. The researcher then entered 
the data in the SPSS software to conduct a mixed model analysis of variance (ANOVA). 
The results are as follows: 
Research Question 1 
What influence does environmental-based experiential learning activities have on 
knowledge acquisition among students, based on the Environmental Knowledge 
Assessment score?  
The descriptive data for students in the control and intervention groups on the pre-




the pre-test, the overall mean score for the control group and the intervention group was 
17.66 with a standard deviation of 8.36. The data indicated that the pre-test mean for the 
control group was higher than the intervention group. For the post-test, students had an 
overall mean score of 20.54 and standard deviation of 9.17. The data indicated that the 
post-test mean for the control group remained higher than the intervention group. 
However, in the control group mean score decreased (24.45 to 21.18) while in the 
intervention the mean score increased (16.30 to 20.35), as seen in Figure 2. For the 
overall performance on the pretest and posttest, the results indicate that there was no 
significant difference between the pre-test and post-test scores for both groups combined, 
F(1, 48) = 1.45, p = .23. Indicating that for both groups together, the pre-test scores were 
not different from the post-test scores. However, there was a statistically significant 
interaction between type of instruction and its effect over time on the students’ 
performance on the Environmental Knowledge Assessment pretest and posttest, F(1, 48) 
= 5.33, p = .025, which is depicted in Figure 3. 
Table 1 
 
Descriptive Data of Environmental Knowledge Assessment 
 Group Mean Standard 
Deviation 
N 
Pretest Control 22.45 8.28 11 
Intervention 16.30 7.97 39 
Total  17.66 8.36 50 
Posttest Control  21.18 10.88 11 
Intervention 20.35 8.78 39 














Figure 2. Pre-test and Post-test Environmental Knowledge Assessment means. 
 
 
Figure 3. Estimated marginal means of Environmental Knowledge Assessment. 
! Control: Traditional Instruction 




Research Question 2 
What influence does environmental-based experiential learning activities have on 













The descriptive data for students in the control and intervention groups on the pre-
test and post-test of the Cornell Critical Thinking Test are shown in Table 2. For the pre-
test, students had an overall mean score of 27.26 and standard deviation of 12.62. The 
data indicated that the pre-test mean for the control group was higher than the 
intervention group. For the post-test, students had an overall mean score of 31.08 and 
standard deviation of 10.08. The data indicated that the post-test mean for the control 
group remained higher than the intervention group. However, the control group had a 
decrease in mean score (34.36 to 32.54); and the intervention group had an increase in 
mean score (25.25 to 30.66), as seen in Figure 4. The data indicated that the posttest 
mean for the control group remained higher than the intervention group. For the overall 
performance on the pre-test and post-test, the results indicated that there was no 
significant difference between the pre-test and post-test scores for both groups combined, 
F(1, 48) = 1.40, p = .24. Indicating that for both groups together, the pre-test scores were 
not different from the post-test scores.  However, there was a statistically significant 
interaction between type of instruction and its effect over time on the students’ 
performance on the Cornell Critical Thinking Test pre-test and post-test, F(1, 48) = 5.67, 











Descriptive Data of Cornell Critical Thinking Test 
 Group Mean Standard 
Deviation 
N 
Pretest Control 34.36 8.57 11 
Experiment 25.25 12.93 39 
Total  27.26 12.62 50 
Posttest Control  32.54 9.66 11 
Experiment 30.66 10.28 39 
Total 31.08 10.08 50 
 
 


















Figure 5. Estimated marginal means of Cornell Critical Thinking Test. 
! Control: Traditional Instruction 




Research Question 3 
What influence does environmental-based experiential learning activities have on 
students’ attitude toward the environment, based on the Children’s Environmental 
Attitude and Knowledge Scale score?  
The descriptive data for students in the control and intervention groups on the pre-
test and post-test of the Children’s Environmental Attitude and Knowledge Scale 
(CHEAKS) are shown in Table 3. For the pretest, students had an overall mean score of 
3.10 and standard deviation of 0.56. The data indicated that the pre-test mean for the 
control group was higher than the intervention group. For the post-test, students had an 
overall mean score of 3.38 and standard deviation of 0.49. The data indicated that the 
post-test mean for the intervention group was higher than the control group. The control 
group had an increase in mean score (3.32 to 3.36) for the pre-test and post-test and the 










the overall performance on the pre-survey and post-survey, the results indicated that there 
was significant difference between the pre-test and post-test scores for both groups 
combined, F(1, 48) = 5.29, p = .026. Indicating that for both groups together, the pre-test 
scores were different from the post-test scores. However, there was no statistically 
significant interaction between type of instruction and its effect over time on the students’ 
performance on the CHEAKS pre-survey and post-survey, F(1, 48) = 3.15, p = .082.  
Table 3 
Descriptive Data of Children’s Environmental Attitude and Knowledge Scale (CHEAKS) 
 Group Mean Standard 
Deviation 
N 
Pretest Control 3.32 0.48 11 
Experiment 3.03 0.57 39 
Total  3.10 0.56 50 
Posttest Control  3.36 0.30 11 
Experiment 3.38 0.54 39 



















Figure 6. Pre-test and Post-test CHEAKS survey means. 
! Control: Traditional Instruction 
! Intervention: Environmentally-Based Experiential Activities within 
Instruction 
 
Research Question 4 
What influence does environmental-based experiential learning activities have on 
students’ career aspirations, based on the Career Interest Survey (STEM-CIS) 
score?  
Science 
The descriptive data for students in the control and intervention groups on the pre-
test and post-test of the Career Interest Survey (STEM-CIS) for Science are shown in 
Table 4. For the pretest, students had an overall mean score of 3.46 and standard 
deviation of 1.15. The data indicated that the pre-survey mean for the traditional 
instruction group was higher than the intervention group. For the posttest, students had an 
overall mean score of 3.80 and standard deviation of 1.14. The data indicated that the 
post-survey mean for the control group was higher than the intervention group. The 
control group had an increase in mean score (3.61 to 4.32) for pretest and posttest; and 
the intervention group had an increase in mean score (3.42 to 3.65), as seen in Figure 7. 
For the overall performance on the pre-survey and post-survey, the results indicated that 
there was no significant difference between the pre-test and post-test scores for both 
groups combined, F(1, 48) = 3.08, p = .085. Indicating that for both groups together, the 
pre-test scores were not different from the post-test scores. In addition, there was no 




on the students’ performance on the Career Interest Survey (STEM-CIS) for the science 
pre-survey and post-survey, F(1, 48) =0.78, p =.38.  
Table 4 
 Descriptive Data of Career Interest Survey (STEM-CIS) for the Science 
 Group Mean Standard 
Deviation 
N 
Pretest Control 3.61 0.34 11 
Experiment 3.42 1.29 39 
Total  3.46 1.15 50 
Posttest Control  4.32 1.39 11 
Experiment 3.65 1.03 39 
Total 3.80 1.14 50 
 
 
Figure 7. Pre-test and Post-test Career Interest Survey means (STEM-CIS) for Science. 
! Control: Traditional Instruction 





















The descriptive data for students in the control and intervention groups on the pre-
test and post-test of the Career Interest Survey (STEM-CIS) for Technology are shown in 
Table 5.  For the pretest, students had an overall mean score of 3.84 and standard 
deviation of 0.89. The data indicated that the pre-survey mean for the control group was 
higher than the intervention group. For the posttest, students had an overall mean score of 
3.87 and standard deviation of 0.97. The data indicated that the post survey mean for the 
control group was higher than the intervention group. The control group had an increase 
in the mean score (4.00 to 3.87) for pre-test and post-test; and the intervention group had 
an increase in mean score (3.80 to 3.86), as seen in Figure 8. For the overall performance 
on the pre-survey and post-survey, the results indicated that there was no significant 
difference between the pre-test and post-test scores for both groups combined, F(1, 48) = 
.019, p = .89. Indicating that for both groups together, the pre-test scores were not 
different for the post-test scores. In addition, there was no statistically significant 
interaction between the type of instruction and its effect over time on the students’ 
performance in the Career Interest Survey (STEM-CIS) for the technology pre-survey 









Descriptive Data of Career Interest Survey (STEM-CIS) for Technology 
 Group Mean Standard 
Deviation 
N 
Pretest Control 4.00 0.68 11 
Experiment 3.80 0.95 39 
Total  3.84 0.89 50 
Posttest Control  3.87 0.86 11 
Experiment 3.86 1.00 39 





Figure 8. Pre-test and Post-test Career Interest Survey means (STEM-CIS) for 
Technology. 
 
! Control: Traditional Instruction 




















The descriptive data for students in the control and intervention groups on the pre-
test and post-test of the Career Interest Survey (STEM-CIS) for Engineering are shown in 
Table 6. For the pre-survey, students had an overall mean score of 3.17 and standard 
deviation of 0.87. The data indicated that the pre-survey mean for the control group was 
higher than the intervention group. For the post-survey, students had an overall mean 
score of 3.24 and standard deviation of 1.14. The data indicated that the post-survey 
means for the control group was higher than the intervention group. The traditional 
instruction group had an increase in mean score (3.17 to 3.40) for pre-survey and post-
survey and the intervention group had an increase in mean score (2.95 to 3.20), as seen in 
Figure 9. For the overall performance on the pre-survey and post-survey, the results 
indicated that there was no significant difference between the pre-test and post-test scores 
for both groups combined, F(1, 48) = 1.29, p = .26. Indicating that for both groups 
together, the pre-test scores were not different for the post-test scores. In addition, there 
was no statistically significant interaction between the type of instruction and its effect 
over time on the students’ performance on the Career Interest Survey (STEM-CIS) for 








Descriptive Data of Career Interest Survey (STEM-CIS) for Engineering 
 Group Mean Standard 
Deviation 
N 
Pretest Control 3.17 0.87 11 
Experiment 2.95 0.84 39 
Total  3.00 0.84 50 
Posttest Control  3.40 0.97 11 
Experiment 3.20 1.19 39 




Figure 9. Pre-test and Post-test Career Interest Survey means (STEM-CIS) for 
Engineering. 
! Control: Traditional Instruction 




The descriptive data for students in the control and intervention groups on the pre-
















in Table 7. For the pre-survey, students had an overall mean score of 3.58 and standard 
deviation of 0.73. The data indicated that the pre-survey means for the control group was 
higher than the intervention group. For the posttest, students had an overall mean score of 
3.84 and standard deviation of 1.07. The data indicated that the post survey means for the 
control group was higher than the intervention group. The control group had an increase 
in mean score (3.73 to 3.80) for pre-survey and post-survey and the intervention group 
had an increase in mean score (3.54 to 3.84), as seen in Figure 10. For the overall 
performance on the pre-survey and post-survey, the results indicated that there was no 
significant difference between the pre-test and post-test scores for both groups combined, 
F(1, 48) = .90, p = .34. Indicating that for both groups together, the pre-test scores were 
not different for the post-test scores. In addition, there was no statistically significant 
interaction between the type of instruction and its effect over time on the students’ 
performance on the Career Interest Survey (STEM-CIS) for the Mathematics pre-survey 
and post-survey, F(1, 48) = .35 p = .55. 
Table 7 
Descriptive Data of Career Interest Survey (STEM-CIS) for Mathematics 
 
 Group Mean Standard 
Deviation 
N 
Pretest Control 3.73 0.59 11 
Experiment 3.54 0.77 39 
Total  3.58 0.73 50 
Posttest Control  3.80 0.55 11 
Experiment 3.84 1.18 39 







Figure 10. Pre-test and Post-test Career Interest Survey Means (STEM-CIS) for 
Mathematics 
! Control: Traditional Instruction 





















CHAPTER IV- DISCUSSION 
The purpose of this study was to determine the effectiveness of environmentally-
based experiential learning activities, on students’ knowledge acquisition, critical 
thinking, and attitudes toward the environment and career aspirations. The study relied 
heavily on the Global Learning and Observations to Benefit the Environment (GLOBE) 
program to accomplish set goals. Therefore, this study was designed to analyze the 
effectiveness of the incorporation of environmentally-based experiential learning 
activities using the GLOBE program and Kolb’s Experiential Learning Model. 
Analysis of Research Questions 
Research Question 1: What influence does environmentally-based experiential 
learning activities have on knowledge acquisition among students, based on the 
Environmental Knowledge Assessment score? Statistical analysis revealed that 
environmental-based experiential learning activities did not influence knowledge 
acquisition among students, based on the Environmental Knowledge Assessment scores. 
The results of ANOVA indicated there was a statistically significant interaction between 
types of instruction and its effect over time on the students’ performance on the 
Environmental Knowledge Assessment pre-test and post-test. The findings indicated that 
the students that experienced the environmentally-based experiential learning activities, 
the intervention group, showed a gain in mean scores for knowledge acquisition with the 
Environmental Knowledge Assessment. Despite the gain for the intervention group, it 
maintained a mean score lower than the control group. The control group produced pre-
test and post-test means higher than the intervention group but did show a decrease in 




environmental-based experiential learning activities within instruction made a significant 
impact on students’ knowledge acquisition. Therefore, the incorporation of the 
environmentally-based experiential learning activities within instruction had an effect 
over time on the student’s knowledge synthesis (Lee and Caffarella, 1994).  
 Research Question 2. What influence does environmentally-based experiential 
learning activities have on students’ critical thinking, based on the Cornell Critical 
Thinking Test Level X score? Statistical analysis revealed that environmentally-based 
experiential learning activities do have an influence on critical thinking among students, 
based on the Cornell Critical Thinking Test scores. The results of ANOVA indicated 
there was a statistically significant interaction between types of instruction and its effect 
over time on the students’ performance on the Cornell Critical Thinking Test score pre-
test and post-test. The findings indicated that the students who experienced the 
environmental-based experiential learning, the intervention group, showed a gain in mean 
scores for critical thinking with the Cornell Critical Thinking Test. Despite the gain for 
the intervention group, it maintained a means scores lower than the control group. The 
control group produced pre-test and post-test means higher than the intervention group 
but did show a decrease in mean scores. Based on the data, it is concluded that the 
incorporation of the environmental-based experiential learning activities within 
instruction does make a significant impact on students’ critical thinking. According to 
Gunn, Grigg, and Pomahac, (2008), processes such as experience, observation, 
reasoning, and reflection are essential to critical thinking. The environmental-based 
experiential learning activities gave the students within the intervention group the 




Research Question 3. What influence does environmentally-based experiential 
learning activities have on students’ attitude toward the environment, based on the 
Children’s Environmental Attitude and Knowledge Scale (CHEAKS) score? Statistical 
analysis revealed that environmentally-based experiential learning activities did not 
influence students’ attitude toward the environment, based on the CHEAKS scores. The 
results of ANOVA indicated there was a statistically significant difference in the overall 
students’ performance on the pre-survey and post-survey. Additionally, the results of 
ANOVA indicated there was no statistically significant interaction between types of 
instruction and its effect over time on the students’ performance on the CHEAKS pre-
survey and post-survey. The findings indicated that the students within both groups 
showed a gain in mean scores for students’ attitude toward the environment for the 
CHEAKS survey. Since the CHEAKS survey measured students’ responses by a set of 
numeric scale questions with five possible responses to each statement (1= very true, 2 = 
mostly true, 3 = not sure, 4 = mostly false, and 5 = very false), it was concluded that both 
groups of students maintained a similar attitude toward the environment as the overall 
mean scores for pre-survey and post-survey ranged from 3.10 to 3.38. Based on the data, 
it is concluded that the incorporation of the environmental-based experiential learning 
activities within instruction made a significant impact on students’ attitude toward the 
environment. Therefore, the incorporation of the experiential learning activities within 
instruction did affect student’s attitude toward the environment. 
Research question 4. What influence does environmentally-based experiential 
learning activities have on students’ career aspirations, based on the Career Interest 





Statistical analysis revealed that environmentally-based experiential learning 
activities did not influence students’ career aspirations, based on the Career Interest 
Survey (STEM-CIS) for the Science scores. The results of ANOVA indicated there was 
no statistically significant interaction between type of instruction and its effect over time 
on the students’ performance on the Career Interest Survey (STEM-CIS) for the Science 
pre-survey and post-survey. The findings indicated that the students within both groups 
showed a gain in mean scores for students’ career aspirations towards a career in science 
for the Career Interest Survey (STEM-CIS) survey. Since the survey consisted of a Likert 
scale with five possible responses to each statement 1= strongly disagree, 2 = disagree, 3 
= undecided, 4 = agree, and 5 = strongly agree, it can only be concluded that both groups 
of students had increasing interest in science (overall mean scores: 3.46 to 3.80). 
However, the control group experienced a higher gain in mean scores than the 
intervention group. Based on the data, it is concluded that the incorporation of the 
environmental-based experiential learning activities within instruction did not make a 
significant impact on students’ career aspiration towards science. Therefore, the 
incorporation of the environmentally-based experiential learning activities within 
instruction did not affect the students’ science career aspirations. 
Technology 
 
Statistical analysis revealed that environmentally-based experiential learning 
activities did not influence students’ career aspirations, based on the Career Interest 
Survey (STEM-CIS) for the Technology scores. The results of ANOVA indicated there 




time on the students’ performance on the Career Interest Survey (STEM-CIS) for the 
Technology pre-survey and post-survey. The findings indicated that the intervention 
groups showed a gain in mean scores for students’ career aspirations towards a career in 
technology for the Career Interest Survey (STEM-CIS) survey. Since the survey 
consisted of a Likert scale with five possible responses to each statement (1= strongly 
disagree, 2 = disagree, 3 = undecided, 4 = agree, and 5 = strongly agree), it can only be 
concluded that the intervention group had a very slight increase in interest in technology 
(overall means scores: 3.80 to 3.86). Based on the data, it is concluded that the 
incorporation of the environmental-based experiential learning activities within 
instruction did not make a significant impact on students’ career aspiration towards 
technology. Therefore, the incorporation of the environmentally-based experiential 
learning activities within instruction did not affect the students’ technology career 
aspirations. 
Engineering 
Statistical analysis revealed that environmentally-based experiential learning 
activities did not influence students’ career aspirations, based on the Career Interest 
Survey (STEM-CIS) for the Engineering scores. The results of ANOVA indicated there 
was no statistically significant interaction between type of instruction and its effect over 
time on the students’ performance on the Career Interest Survey (STEM-CIS) for the 
Engineering pre-survey and post-survey. These findings indicated that the students within 
both groups showed a gain in mean scores for their aspirations towards a career in 
engineering for the Career Interest Survey (STEM-CIS) survey. Since the survey 




disagree, 2 = disagree, 3 = undecided, 4 = agree, and 5 = strongly agree), it can only be 
concluded that both groups were undecided with engineering going by the overall pre-
survey, and post-survey mean scores (3.00 to 3.24). Based on the data, it is concluded 
that the incorporation of the environmental-based experiential learning activities within 
instruction did not make a significant impact on students’ career aspiration towards 
engineering. Therefore, the incorporation of the environmentally-based experiential 
learning activities within instruction did not affect the students’ engineering career 
aspirations. 
Mathematics 
Statistical analysis revealed that environmentally-based experiential learning 
activities did not influence students’ career aspirations, based on the Career Interest 
Survey (STEM-CIS) for the Mathematics scores. The results of ANOVA indicated there 
was no statistically significant interaction between type of instruction and its effect over 
time on the students’ performance on the Career Interest Survey (STEM-CIS) for the 
Mathematics pre-survey and post-survey. These findings indicated that the students 
within both groups showed a gain in mean scores for students’ career aspirations towards 
a career in mathematics for the Career Interest Survey (STEM-CIS) survey. Since the 
survey consisted of a Likert scale with five possible responses to each statement (1= 
strongly disagree, 2 = disagree, 3 = undecided, 4 = agree, and 5 = strongly agree), it was 
concluded that the intervention group had a very slight increase in interest in mathematics 
(overall means scores: 3.58 to 3.84). Based on the data, it is concluded that the 
incorporation of the environmental-based experiential learning activities within 




mathematics. Therefore, the incorporation of the environmentally-based experiential 
learning activities within instruction did not affect the students’ mathematics career 
aspirations. 
In addition, the Kolb’s Experiential Learning Model instruments were utilized 
throughout the study following the completion of each GLOBE protocol, and the 
students’ responses contributed greatly to the process of implementing the 
environmental-based learning activities within this study. However, the students’ 
responses were not deeply examined for the purposes of this study. 
Conclusion 
The purpose of this study was to determine the effectiveness of environmentally-
based experiential learning activities on students’ knowledge acquisition, critical 
thinking, and attitudes toward the environment and career aspirations. This was a 
quantitative study based on the scores of the Environmental Knowledge Assessment, 
Cornell Critical Thinking Test, Children’s Environmental Attitude and Knowledge Scale 
(CHEAKS) Survey, and Career Aspirations Survey. Each assessment and survey was 
administrated as a pretest/posttest to determine differences in gain scores for the control 
and intervention groups. A mixed ANOVA design was used to compare the differences in 
gain scores of the students who experienced the environmentally-based experiential 
learning activities during instruction and those who experienced only traditional 
instruction.  
The mixed ANOVA results indicated that the incorporation of environmentally-
based experiential learning activities supported by GLOBE activities and Kolb’s 




student knowledge acquisition and critical thinking skills. However, these activities did 
not prove to be effective in improving students’ attitude toward the environment 
especially as it relates environmental sustainability. Also, it was not effective in 
improving students’ drive towards a career in STEM.  
Limitations 
This study had some limitations that have to be addressed. First, the study was limited to 
six weeks, due to the school districts’ uncertainty of how this study would affect 
teachers’ ability to prepare the eighth grade science students for their Mississippi 
Academic Assessment Program (MAAP) Science Test.  The concern of the timeframe for 
the study was understandable however, an extended timeframe would have permitted the 
teachers and students more time to familiarize themselves with the GLOBE protocol and 
Kolb’s Learning Model instruments that could have contributed to an increase of 
transparency, which may have positively impacted the students’ overall performance. 
Second, the GLOBE training was initially planned to occur for a two day time period, 
however the GLOBE training was limited to half of the day. It was limited to half of the 
day due the administrators concern of loss of instruction for the participating teachers. An 
extended amount of training of the GLOBE protocols would have enhanced the 
participating teachers’ knowledge and understanding of the purpose of each protocol, 
which could have positively affected the students’ experience. Third, this study was 
limited to students within the middle school educational stage that excluded students 
within the elementary and high school educational stages. It would be helpful to 
understand how environmental-based experiential learning activities would affect 




attitude towards science, their educational background, or teaching experience. It would 
be useful to understand how these factors could have impacted the results of this study.  
Fifth, the Mississippi Academic Assessment Program (MAAP) Science Test, a required 
state test for public schools in Mississippi, played a major impact on the low willingness 
of various public school districts to participate in this study.  Many administrators were 
simply concerned about how this study may negatively impact the teachers’ ability to 
instruct, which would negatively affect students’ Mississippi Academic Assessment 
Program (MAAP) Science Test scores. The limitation of only including public schools 
resulted in lack of participation. Therefore, it would have been helpful to extend the study 
to the private school sector, since these schools do not have to adhere to the state 
curriculum and state testing. 
Recommendations for Future Research 
1. Extend the duration of this study to a minimum of nine weeks.  
2. Extend participation to include other educational stages, such as elementary and high   
    school. 
3. Consider the teachers’ attitude towards science, their educational background, and   
    teaching experience, as major factors within the study. 













                            APPENDIX B – Parent Consent Form 
AUTHORIZATION TO PARTICIPATE IN 
RESEARCH PROJECT 
 
Consent is hereby given to participate in the study titled: 
The Utilization of Enviromental-Based Experiential Learning Activities and Its 
Influence on Students’ Knowledge Acquisition, Critical Thinking, Attitude Towards the 
Environment, and Career Aspirations 
 
1. Purpose: The purpose of this study is to investigate the effectiveness of 
environmental-based experiential learning activities on students’ knowledge 
acquisition, critical thinking, attitude towards the environment, skill mastery 
and career aspirations. The study will rely heavily on the Global Learning and 
Observations to Benefit the Environment (GLOBE) program to accomplish set 
goals. 
2. Description of Study: This study is designed to test the effectiveness of 
environmentally-based experiential learning activities, using the GLOBE 
program, on students’ knowledge acquisition, critical thinking, students’ 
attitude toward the environment, and career aspirations. The theoretical 
framework guiding this study is Kolb’s Experiential Learning Model, which 
allows students to actively participate in their own learning. The study will 
require the participation of approximately 200-245 middle school students 
enrolled in a middle school within South Pike School District, located in 
southwest Mississippi. The students will experience environmental-based 
experiential learning activities. This study will utilize pre-tests/post-tests and 
pre-surveys/post-surveys to analyze the changes in knowledge acquisition, 
critical thinking, students’ attitude toward the environment, and career 
aspirations. The Environmental Knowledge Assessment, comprising of 54 
multiple-choice items from Triand Incorporated, will be used to assess 
students’ knowledge acquisition. The Cornell Critical Thinking Test Level X, 
developed by Robert Ennis and Jason Millman (1985), will be used to assess 
critical thinking skills of the students. Children’s Environmental Attitude and 
Knowledge Scale (CHEAKS), developed by Frank C. Leeming, William 
O’Dwyer, and Bruce A. Bracken (1995), will be used to assess students’ 
attitude towards the environment. The Career Interest Survey (STEM-CIS), 
developed by Meredith W. Kier, Margaret Blanchard, Jason Osborne and 
Jennifer Albert (2013), is a survey created to measure interest in STEM 
education and careers. In addition, the participants will maintain a journal 
regarding observations made during activities. 
3. Benefits: Based on research, the implementation of environmental-
based experiential education within Mississippi educational 




students prepared to compete for degrees and careers in STEM. 
Therefore, this study will provide an opportunity for students, parents, 
teachers, and school administrators to gain an understanding of the 
effectiveness of environmental-based experiential learning activities.  
 
4. Risks: There will be no use of methods that will employ potential risks, 
inconveniences or discomforts. 
 
5. Confidentiality: The participants’ responses to the pre-tests/post-tests and pre-
surveys/post-surveys will be anonymous. The data collected will be coded using 
numbers or pseudonyms, therefore the names and identifiers such as student ID 
will not be used. The data will be stored in a locked file cabinet or password-
protected computer file.  
 
6. Alternative Procedures: There are no alternative procedures. 
 
7. Participant's Assurance: Whereas no assurance can be made concerning 
results that may be obtained (since results from investigational studies 
cannot be predicted) the researcher will take every precaution consistent 
with the best scientific practice. Participation in this project is completely 
voluntary, and participants may withdraw from this study at any time 
without penalty, prejudice, or loss of benefits. Questions concerning the 
research should be directed to Veshell Lewis at 601-270-2806. This project 
and this consent form have been reviewed by the Institutional Review 
Board, which ensures that research projects involving human subjects 
follow federal regulations. Any questions or concerns about rights as a 
research participant should be directed to the Chair of the Institutional 
Review Board, The University of Southern Mississippi, 118 College Drive 
#5116, Hattiesburg, MS 39406-0001, (601) 266-5997. A copy of this form 
will be given to the participant. 
 
8. Signatures: In conformance with the federal guidelines, the signature of the 









































APPENDIX C – Child Assent Form 
Child Assent Form 
I am doing a study to gain the purpose of this study is to test the effectiveness of 
environmentally-based experiential learning activities, on students’ knowledge 
acquisition, critical thinking, attitude toward the environment, skill mastery and career 
aspirations. The study will rely heavily on the Global Learning and Observations to 
Benefit the Environment (GLOBE) program to accomplish set goals. 
If you agree to be in our study, I am going to ask you to complete a pre- and post-
tests, attitude assessment instrument, performance tasks, career interest questionnaire, 
and journal writing.You can ask questions about this study at any time. If you decide at 
any time not to finish, you can ask us to stop. The assessment and survey we will only 
assess your knowledge and interest. The assessment and survey will not affect the 
academic grade in any way.  
If you sign this paper, it means that you have read this and that you want to be in 
the study. If you don’t want to be in the study, don’t sign this paper. Being in the study is 




Signature of person obtaining consent:!__________________________________________!!
Date _____________!

























Author: Veshell Lewis 
  









School: CALLAWAY HIGH 
SCHOOL 















7 A student looked outside the window and saw rain. The rain was slow 

























































































































































































































































































































































































































































































































































































































































APPENDIX E – Children’s Environmental Attitude and Knowledge Scale 
 
                Children’s Environmental Attitude and Knowledge Scale 
(CHEAKS) 
                      Frank C. Leeming, William O’Dwyer, and Bruce A. Bracken 1995 
 
 
Please indicate how often you have had following experiences by 
circling the option that best represents you. 










I would be willing to stop buying some 
products to save animals’ lives.      
I would not be willing to save energy by 
using less air conditioning.      
To save water, I would be willing to use less 
water when I bathe.      
I would not give $15 of my own money to 
help the environment.      
I would be willing to ride the bus to more 
places in order to reduce air pollution.      
I would not be willing to separate family’s 
trash for recycling.      
I would give $15 of my own money to help 
protect wild animals.      
To save energy, I would be willing to use 
dimmer lights. (1) very true      
To save water, I would be willing to turn off 
the water while I wash my hands.      
I would go from house to house to pass our 
environmental information.      
I would be willing to write letters asking 
people to help reduce pollution.      
I would be willing to go from house to house 
asking people to recycle.      
Actual Commitment      
I have not written someone about a pollution 
problem.      
I have talked with my parents about how to 
help with environmental problems.      
I turn off the water in the sink while I brush 
my teeth to conserve water.      
To save energy, I turn off lights at home 
when they are not in use.      




made from animal fur. 
I have asked my parents to recycle some of 
the things we use.      
I have asked others what I can do to help 
reduce pollution.      
I have often read stories that are mostly 
about the environment.      
I do not let a water faucet run when it is not 
necessary.        
I leave the refrigerator open while I decide 
what to get out.      
I have put up a birdhouse near my house.      
I do not separate things at home for 
recycling      
Affect      
I am frightened to think people don’t care 
about the environment.      
I get angry about the damage pollution does 
to the environment.      
It makes me happy when people recycle 
used bottles, cans, and paper      
I get angry when I think about companies 
testing products on animals.      
It makes me happy to see people trying to 
save energy.      
I am not worried about running out of water.      
I do not worry about environmental 
problems.      
I am not frightened about the effects of 
pollution on my family.      
I get upset when I think of the things people 
throw away that could be recycled.      
It makes me sad to see houses being built 
where animals used to live.      
It frightens me to think how much energy is 
wasted.      
It upsets me when I see people use too 






APPENDIX F -Career Interest Survey (STEM-CIS) 
STEM Career Interest Survey (STEM-CIS) 
Meredith W. Kier, Margaret Blanchard, Jason Osborne and Jennifer Albert (2013) 
________________________________________________________________________ 
Directions:  








Agree  Strongly Agree  
 
1. I am able to get a good 
grade in my science 
class. 
                             
2. I am able to complete 
my science homework.                       
3. I plan to use science in 
my future career.     
    
  
   
  
       
  
     
  
   
4. I will work hard in my 
science classes.                        
5. If I do well in science 
classes, it will help me in 
my future career.  
        
                         
6. My parents would like 
it if I choose a science 
career.  
                      
7. I am interested in 
careers that use science.           
  
   
  
         
  
       
  
    
8. I like my science 
class.                        
9. I have a role model in 




10. I would feel 
comfortable talking to 
people who work in 
science careers.  
                     
11. I know of someone in 
my family who uses 
science in their career.  
                       
12. I am more interested 
in science since 
experiencing the STEM 
career presentations by 
actual STEM 
professionals. 
     
13. I am more interested 
in science careers since 
experiencing the STEM 
career presentations by 
actual STEM 
professionals. 
















1. I am able to get a good 
grade in my math class.       
2. I am able to complete my 
math homework.        
3. I plan to use math in my 











4. I will work hard in my 
math classes.         
5. If I do well in math classes, 
it will help me in my future 




career.       
6. My parents would like it if 
I choose a math career. 
       
7.  I am interested in careers 











8. I like my math class.         
9. I have a role model in a 
math career. 
! ! ! ! !
10. I would feel comfortable 
talking to people who work in 
math careers.  
! ! ! ! !
11. I know someone in my 
family who uses math in their 
career.  
! ! ! ! !
12. I am more interested in 
math since experiencing the 
STEM career presentations by 
actual STEM professionals. 
! ! ! ! !
13. I am more interested in 
math careers since 
experiencing the STEM 
career presentations by actual 
STEM professionals. 















1. I am able to do well in 
activities that involve 
technology.  
    
  
 
2. I am able to learn new 
technologies.  
     
                   






3. I plan to use technology 
in my future career.  
       
4. I will learn about new 
technologies that will help 
me with school.  
     
5. If I learn a lot about 
technology, I will be able 
to do lots of different 
types of careers.  
      
             
6. My parents would like 
it if I choose a technology 
career.  
        
7. I like to use technology 
for class work.           
 
   
 
   
  
8. I am interested in 
careers that use 
technology.  
                  
9. I have a role model 
who uses technology in 
their career. 
       
                         
     
10. I would feel 
comfortable talking to 
people who work in 
technology careers.  
                     
11. I know of someone in 
my family who uses 
technology in their career.  
                 
12. I am more interested 
in technology since 
experiencing the STEM 
career presentations by 
actual STEM 
professionals. 
     
13. I am more interested 
in technology careers 
since experiencing the 
STEM career 
presentations by actual 
STEM professionals. 












Agree  Strongly Agree  
 
1. I am able to do well in 
activities that involve 
engineering.  
                   
2. I am able to complete activities 
that involve engineering.                        
3. I plan to use engineering in my 
future career.   
                   
4. I will work hard on activities at 
school that involve engineering.  
                       
5. If I learn a lot about 
engineering, I will be able to do 
lots of different types of careers.  
     
 
   
    
        
6. My parents would like it if I 
choose an engineering career. 
      
7. I am interested in careers that 
involve engineering.  
     
                  
     
8. I like activities that involve 
engineering.  
                 
9. I have a role model in an 
engineering career.  
     
                  
      
10. I would feel comfortable 
talking to people who are 
engineers.  
                
11. I know of someone in my 
family who is an engineer.       
12. I am more interested in 
engineering since experiencing 
the STEM career presentations by 




actual STEM professionals. 
13. I am more interested in 
engineering careers since 
experiencing the STEM career 
presentations by actual STEM 
professionals. 











Race:!!!!!!!!!a.!American Indian or Alaska Native 
     b. Asian 
     c. Black or African American 
     d. Native Hawaiian or Other Pacific Islander 
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